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(57) Abstract 

The present invention relates to an arrangement for the manufacture of bone 
cement by mixing together its constituent components comprising a mixing cylinder 
(1) in the form of a tube with a bottom (2) and a lid (3) and inside the mixing cylin- 
der an axially movable agitator (4). The agitator consists of a piston-like agitator 
disc (4a), which is perforated by channels (4al), through which the components of 
the bone cement are caused to flow during the mixing procedure and an agitator rod 
(4b) resembling a piston rod operatively connected to the agitator disc (4a) and sup- 
ported in the lid (3) in such a way that it is free to slide. The invention is character- 
ized in that the agitator rod (4b) has an axial channel (4b 1), which is closed off at 
the agitator disc (4a) in such a way that it is capable of being opened. The bottom (2) 
is so arranged, under the effect of an axial force, as to be displaced like a piston ax- 
ially in the direction of the lid (3), in conjunction with which the bone cement flows 
out through the channel (4bl) after it has been opened. 
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Device for preparing bone cement. 

» The present invention relates to an arrangement for the 

manufacture of bone cement by mixing together its 

4 constituent components comprising a mixing cylinder in 

the form of a tube with a bottom and a lid and inside the 
5 mixing cylinder an axially movable agitator in the form 

of a piston-like agitator disc, which is perforated by 
channels, through which the components of the bone cement 
are caused to flow during the mixing procedure and an 
agitator rod resembling a piston rod operatively 
connected to the agitator disc and supported in the lid 
5 in such a way that it is free to slide. 

Bone cement is used in hip- joint operations, for example. 
When manufacturing bone cement, for which purpose a 
component in the form of a powder and a liquid component 
require to be mixed, it is important that the mixture 
should be as homogeneous as possible, and that gases 
.which occur during the mixing procedure are removed to 
the greatest extent possible. Any lack of homogeneity and 
gas inclusions have the effect of reducing the strength 
of the bone cement, which can result in a shorter service 
life for the implanted prosthesis. Furthermore, the gases 
which occur during manufacture are unhealthy, for which 
reason steps must be taken to ensure that they do not 
escape into the operating theatre. 

The object of the present invention is to make available 
a preparation arrangement for bone 1 cement, which is 
intended to be disposable and capable of being 
manufactured efficiently and at a low cost, and which 
also contributes to meeting the requirements stipulated 
above in respect of the prepared bone cement. 

This object is met in that the agitator rod has an axial 
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channel, which is closed off at -the agitator disc in such 
a way that it is capable of being opened, in that the 
bottom is executed with a device projecting towards the 
agitator disc arranged in such a way, when mixing is 
complete, as to penetrate the membrane at that time, and 
in that the bottom is so arranged, under the effect of an 
axial force, as to be displaced like a piston axially in 
the direction of the lid, in conjunction with which the 
bone cement flows out through the channel in the agitator 
rod. 

Additional advantages of the invention can be appreciated 
from the accompanying dependent claims and from the 
following description with reference to the accompanying 
drawing, in which Figs. la and lb illustrate 
schematically in longitudinal section a mixing cylinder 
with a bottom and an agitator supported in a lid in such 
a way that it is free to slide, in accordance with a 
first embodiment of the preparation arrangement in 
accordance with the invention. Fig. 1c illustrates an 
agitator disc in accordance with the invention viewed 
from below. Fig. 2 is a longitudinal section through an 
arrangement in accordance with the aforementioned first 
embodiment, and Fig. 3 illustrates in detail the 
penetration of a sealing membrane. Fig. 4 illustrates how 
the aforementioned first embodiment of the preparation 
arrangement in accordance with the present invention is 
used as a bone cement syringe. Fig. 5 is a longitudinal 
section through a second embodiment of the preparation 
arrangement in accordance with the invention. 

The designation l is used in the drawing for a mixing 
cylinder, and 2 for a bottom which is inserted in a 
sealing fashion into one end of the mixing cylinder 1. 
The mixing cylinder 1 is preferably made from a 
transparent material, and the bottom 2, which, for 
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reasons which will become clear later, is made from a 
rubber-like elastic material, is executed with a 
projecting stud 2a facing towards the inside of the 
cylinder and has an annular flange-liJce projection 2b 
5 which engages in a corresponding groove la in the inner 
wall of the mixing cylinder 1. 

The preparation arrangement in accordance with the 
invention also includes a lid 3 with an agitator 4 

10 capable of axial movement therein. This comprises a 

piston-like agitator disc 4a and an agitator rod 4b 
supported in the lid 3 in such a way that it is free to 
slide. The lid is sealed against the inner wall of the 
mixing cylinder 1 and against the agitator rod 4b by 

15 means of 'O' -rings 5 and 6. The lid 3 also exhibits an 

evacuation channel 3a, which, via a line 7, is capable of 
connection to a vacuum source* (not shown here),' and 
which, when the lid 3 is fitted, discharges into the 
internal space of the mixing cylinder. 

20 

The agitator disc 4a is perforated by channels 4al , 
through which the bone cement components are caused to 
flow during agitation in order to maJce this as effective 
as possible. The agitator rod 4b exhibits in accordance 
25 with the invention an axial channel 4bl , which is closed 

off at the end of the rod 4b which is attached to the 
agitator disc 4a. The closure consists of a penetrable 
membrane 4c. This has fractural impressions 4cl, which 
are illustrated in Fig. 1c. 

30 

A dot screen and the designation 8, are used in Fig. la to 
indicate a powder, and the designation 9 and a pattern 
of dashes to indicate a liquid, which are the components 
of the bone cement and have been introduced into the 
35 mixing cylinder 1 via the opening which is intended to be 

closed off by means of the lid 3. In the interests of 
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clarity, these components are omitted from the other 
Figures. 

The mixing procedure itself is illustrated in Fig. 2. 
With the help of the agitator rod 4b, the agitator disc 
4a is caused to move up and down inside the mixing 
cylinder 1. This movement is indicated by means of a. 
bidirectional arrow 10 in Fig. 2. Bidirectional arrows 11 
are also used in the same Figure to illustrate how the 
components 8 , 9 are caused in this way to flow through 
the channels 4al and through a space between the agitator 
disc 4a and the internal wall of the cylinder 1. Since 
the cylinder wall is transparent , a person skilled in the 
art can easily decide when the preparation of the bone 
cement is complete. 

Once it has been established that the preparation is 
complete, the agitator 4 is moved downwards with a 
deliberate movement, which in Fig. 3 is illustrated by a 
downward- facing arrow 12, so that the agitator disc 4a 
cames into contact with the bottom 2. This results in 
penetration of the membrane 4c by the stud 2a, causing 
the membrane to rupture along the fractural impressions 
4cl, which is illustrated by arrows 13 in Fig* 3. The 
agitator is then pulled to the position illustrated in 
Fig. 4. The channel 4bl inside the agitator rod 4b now 
communicates with the space inside the mixing cylinder 1 
in which the prepared bone cement is present. 

The preparation arrangement in accordance with the 
invention is now placed inside a syringe mechanism of the 
kind which is customarily used for the extrusion of 
sealing compound or similar in the form of a bead. This 
mechanism is indicated in Fig. 4 on the one hand as a 
holder part 14 marked as broken lines , in which the 
mixing cylinder 1 with its bottom 2, lid 3 and agitator 



4 are placed, and on the other hand as a compression 
piston 15 with an associated compression rod 16. 

When the compression piston 15 is caused to press against 
the bottom 2, which is illustrated by an upward-facing 
arrow 17, and when the compressive force has reached a 
sufficiently high level, the annular flange-like 
projection 2b will, as compression takes place, be forced 
out of the groove la and will function as a seal against 
the inner wall of the mixing cylinder 1. The bottom 2 now 
acts as a piston and forces the bone cement through the 
penetrated membrane 4c and via the channel 4bl to the 
outside for its intended use, as shown by an arrow 18. 
The same reference designations are used in Fig. 5 in 
respect of details with the same function as, or with an 
analogous function to the corresponding details in the. 
earlier Figures. This Figure illustrates the alternative 
embodiment of the preparation arrangement in the state in 
which it is supplied for use. The mixing cylinder 1 and 
lid 3 are manufactured in a single piece- in this case, 
and the lid part 3, like the embodiment described above, 
has an evacuation channel 3a and a seal 5 against the 
agitator rod 4b. The bottom 2 in this case is formed as 
an outwardly open cup with annular flange-like seals 2b 
in contact with the inner wall of the mixing cylinder 1. 

Unlike the embodiment of an arrangement in accordance 
with the invention for the manufacture of bone cement 
described above, the embodiment in accordance with Fig. 
5 has a funnel 19 removably attached to the outer end of 
the agitator rod 4b and a rod 20 introduced into the 
axial channel 4bl of the agitator rod 4b , together with 
a tubular holder 21 into which the mixing cylinder 1 is 
introduced. The narrow opening of the funnel 19 is in 
close contact with the agitator rod 4b, and its purpose 
is to facilitate the introduction of the bone cement 



components into the mixing cylinder 1, for which purpose 
the rod 20 must have been pulled from the channel 4bl. 
The rod 20 is of a length such that, when introduced 
fully into the channel 4bl, it reaches into the vicinity 
of the agitator disc 4a and is in this area executed with 
a seal 20a in contact with the inner wall of the channel 
4b, The rod 20 with the seal 20a corresponds in its 
function to the membrane 4cl described above- At its 
opposite end the rod 20 is executed with a draw ring 20b 
or similar. The mixing cylinder 1 and the piston 2 are 
fixed relative to the holder 21 by means of a removable 
cotter pin 22. 

The preparation arrangement in accordance with Fig* 5 is 
used as follows: The rod 20 is first removed so that the 
bone cement components can be introduced into the mixing 
cylinder 1 via the channel 4bl. The funnel 19 is then 
removed, and the rod 20 is introduced into the channel 
4bl. The bone cement components are now mixed together, 
as previously described in conjunction with Figure 2, 
when any gases which occur are removed via the channel 
3a. During the mixing procedure the arrangement is placed 
in the holder 21. Once the mixing procedure is complete, 
the cotter pin 22 is withdrawn from its position, thereby 
enabling the preparation arrangement to be removed freely 
from its holder 21 and placed in the syringe mechanism in 
the manner explained in conjunction with Figure 4. Once 
the cotter pin 22 has been removed, the piston 2 can be 
displaced axially under the effect of the compression 
piston 15. Once the rod 20 has been removed from the 
channel 4bl , bone cement can be forced out through it for 
the intended use. 
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Patent Claims 

1. Arrangement for the manufacture of bone cement by 
mixing together its constituent components 
comprising a mixing cylinder (1) in the form of a 
tube with a bottom (2) and a lid (3) and inside the 
mixing cylinder an axially movable agitator (4) in 
the form of a piston-like agitator disc (4a) , which 
is perforated by channels (4al), through which the 
components of the bone cement are caused to flow 
during the mixing procedure and an agitator rod (4b) 
resembling a piston rod operatively connected to the 
agitator disc (4a) and supported in the lid (3) in 
such a way that it is free to slide, characterized 
in that the agitator rod (4b) exhibits an axial 
channel (4bl), which is closed off, .at the agitator 
disc (4a), and in that the bottom (2) is so 
arranged, under the effect of an axial force, as to 
be displaced like a piston axially in the direction 
of the lid (3) , in conjunction with which the bone 
cement flows out through the channel (4bl) after it 
has been opened. 

2. Arrangement in accordance with Patent Claim, 1, 
characterized in that the closure of the channel 
(4bl) is achieved with a rod capable of being 

25 introduced into the channel, which rod is executed 

at one end with a seal, which, when in its 
introduced position in the area around the agitator 
disc (4a), is in contact with the inner wall of the 
channel ( 4bl ) . 

30 

3. Arrangement in accordance with Patent Claim 1, 
characterized in that the channel (4bl) is closed 
off by means of a penetrable membrane (4c) , in that 
the bottom (2) is executed with a device (2b) 
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projecting towards the agitator disc so arranged, 
when mixing is complete, as to penetrate the 
membrane (4c) when the agitator (4) is displaced 
axially against the bottom ( 2 ) . 

5 

4. Arrangement in accordance with Patent Claim 1, 
characterized in that the lid (3) exhibits an 
evacuation channel (3a) capable of connection to a 
vacuum source and so executed that, when the lid (3) 

10 is fitted, it discharges into the internal space of 

the mixing cylinder (1). 

5. Arrangement in accordance with Patent Claim 1, 
characterized in that the mixing cylinder (l) is 

15 transparent. 

6. Arrangement in accordance with Patent Claim 2, 
characterized in that the agitator rod (4b) exhibits 
at its outer end a funnel intended to facilitate the 

20 filling of the components via the channel (4bl). 
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